Background. Diabetes mellitus is a pandemic disease.
Introduction
Diabetes mellitus (DM) is considered a global health problem due to its high prevalence and the high incidence of its chronic complications. It is considered the leading cause of blindness, end stage renal disease (ESRD) and lower limb amputation worldwide [1] . According to recent statistics, the Middle East is considered an emerging hot spot in developing diabetes. Egypt is ranked as one of the top ten countries in the prevalence of diabetes (16.7% of the adult Egyptian population) [2] .
Diabetic retinopathy (DR) is one of the major chronic microvascular complications of diabetes.
Worldwide, the prevalence of DR among people with diabetes is about one third [3] . The duration of diabetes and the level of glycemic control are strongly related to DR. Moreover, chronic hyperglycemia, diabetic kidney disease (DKD), hypertension and dyslipidemia increase the risk of DR [4] .
Diabetic kidney disease is another disabling microvascular complication of diabetes. The Diagnosis of DKD is based on the presence of albuminuria and measurement of estimated glomerular filtration rate (eGFR). The pathogenesis of microvascular complications is multifactorial and difficult to understand [5] .
The relation between DR and DKD is well-established in type 1 diabetes (T1DM). In type 2 diabetes (T2DM), this association is less clear especially in early stages [6] . The prevalence of DR may reach 63% in patients with T2DM with proteinuria [7] . The presence of DKD in the absence of DR should suspect a nondiabetic renal disease [8] . This study was conducted to study the relation between early stages of DR and early stages of DKD in T2DM in Egypt.
Materials and methods
This cross sectional study was conducted on 79 patients with T2DM recruited from the diabetes outpatient clinic of Alexandria Main University Hospital, Faculty of Medicine, Alexandria University, Alexandria, Egypt. Exclusion criteria were: urinary tract infection, estimated glomerular filtration rate (eGFR) less than 60 ml/min, patients with severely increased urinary albumin excretion (UACR > 300 mg/g), pregnancy and lactation.
This work was done in accordance with the Ethical Principles for Medical Research Involving Human Subjects outlined in the Helsinki Declaration in 1975 (revised in 2008). An approval was obtained from ethics committee of Faculty of Medicine, Alexandria University. Each participant had signed a written informed consent before participating in the study.
Patients were subjected to full history taking including history of smoking, hypertension, dislipidemia and diabetes duration. Complete physical examination was performed including blood pressure measurement, weight, height, body mass index (BMI) that was calculated as body weight [kg] divided by body height squared [m²] and waist circumference (WC) that was measured from the midpoint between highest point of the iliac crest and lowest point of the costal margin at the end of normal expiration according to the WHO recommendation. Screening for diabetic sensorimotor polyneuropathy was done using: The 10-g monofilament using Semmes-Weinstein 5.07 (10 g) monofilament [9] , vibration sense: using a neurothesiometer, the methods were based on the International Working Group on the Diabetic Foot of the IDF [10] and the ankle reflex was also examined.
Fundus examination was done in ophthalmology outpatient clinic of Alexandria Main University Hospital using slit lamp biomicroscope plus fundus lens by the same efficient ophthalmology consultant for all cases.
Eight ml of blood were drawn from the anticubital vein for each patient and a spot of urine sample was taken for complete urine analysis and measurement of urinary albumin to creatinine ratio (UACR). Albuminuria was confirmed by being positive in two of three specimens of UACR collected within a 3 to 6-month period. Each blood sample was divided between K 2 -EDTA vacutainer tubes for glycated heamoglobin (HbA 1c ) and a clot activator serum vacutainer tube for chemistry tests. Routine laboratory tests were done as follows: HbA 1c , fasting plasma glucose, blood urea, serum creatinine and measurement of estimated GFR using The Chronic Kidney Disease Epidemiology Collaboration (CKD-EPI) equation [11] , total serum cholesterol, high density lipoprotein cholesterol (HDL-C), low density lipoprotein cholesterol (LDL-C) and serum triglycerides.
Cases were divided according to the presence of diabetic retinopathy into two groups (Table 1) : 49 patients without retinopathy and 30 patients with retinopathy (all had nonproliferative diabetic retinopathy (NPDR) divided according to severity into mild (n = 12), moderate (n = 13) and severe NPDR (n = 5) ( Table 2) .
Each group was further subdivided into two subgroups according to urinary albumin to creatinine ratio (UACR) into normoalbuminuric group (UACR < 30 mg/g) and albuminuric group (with moderately increased urinary albumin excretion UACR 30-300 mg/g [formerly called microalbuminuria]). Within the group without retinopathy, 26 patients had normoalbuminuria and 23 patients had albuminuria while in the retinopathy group, 13 patients had normoalbuminuria and 17 patients had albuminuria. The base line characteristics of each subgroup are presented in Table 3 . Correlations between severity of DR and other parameters were measured (Table 4) .
Statistical analysis of the data was done using IBM SPSS software package version 20.0. (Armonk, NY: IBM Corp). Qualitative data were described using number and percent. The Kolmogorov-Smirnov test was used to verify the normality of distribution. Quantitative data were described using range (minimum and maximum), mean, standard deviation and median. Significance of the obtained results was judged at the 5% level.
The used tests were: 
Results
Among the 79 patients with diabetes included in this study, 49 had no retinopathy and 30 had diabetic retinopathy (all of them had nonprolifirative diabetic retinopathy (NPDR) with different stages). The two groups were comparable regarding different parameters with no statistically significant difference except for few parameters (Table 1) .
Regarding duration of diabetes it was highly statistically significantly increased in the retinopathy group than in the no retinopathy group. Regarding peripheral neuropathy assessment (monofilament, ankle reflex and vibration sense (using vibration perception threshold by neurothesiometer)), they were highly significantly different between the 2 groups. Also UACR was highly significantly increased in the retinopathy group than in the group without retinopathy. Subdividing each group according to UACR into normoalbuminuric group and albuminuric group, the duration of diabetes was significantly higher in both retinopathy subgroups than in both subgroups without retinopathy but not between the albuminuric and normoalbuminuric subgroups within each group (Table 3) . Regarding UACR it was significantly higher in the albuminuric group with retinopathy than the 3 other subgroups while there was no statistically significant difference between the 2 normoalbuminuric subgroups regarding UACR although the mean value of UACR was higher in the normoalbuminuric group with retinopathy. Regarding severity of retinopathy ( Table 2 ) the three subgroups were comparable regarding different parameters without statistically significant difference except for UACR that was highly significantly higher in cases of severe NPDR.
On performing correlation between severity of retinopathy and different parameters, it was highly significantly positively correlated with UACR with no significant correlation with other parameters (Table 4, Figure 1 ). Mean ± SD 8.3 ± 1.7 9 ± 2 9.2 ± 1. 
Discussion
Although the association between diabetic retinopathy and DKD is well established in T1DM, it is less evident in T2DM especially in early cases of DKD with moderately increased UACR. To the best of our knowledge, no previous studies clearly discussed the relation between early stages of diabetic retinopathy and early stages of DKD in T2DM in Egypt. That's why we conducted the present study.
In the present study, the patients with retinopathy had significantly higher UACR, significantly longer diabetes duration and significantly higher prevalence of peripheral neuropathy. Otherwise, groups and subgroups were comparable regarding other parameters.
Regarding the severity of DR, severe NPDR cases had significantly higher UACR than the other 2 groups. The severity of retinopathy was highly significantly positively correlated with UACR.
Sanyal et al. [12] studied the association between retinopathy and nephropathy in diabetic patients with advanced renal disease. They concluded that retinopathy without nephropathy is common while nephropathy without retinopathy is rare. However, their patients had had advanced renal disease (ESRD) and this explains the discordance between their results and ours as we studied patients with diabetes with early stages of DKD and DR.
A meta-analysis involving 2012 patients from 26 studies found that DR is useful in screening for or diagnosing DKD in patients with T2DM and renal disease, and they recognized proliferative DR as a highly specific indicator for DN [13] . The present study had similar results but regarding early stages of both complications.
In agreement with the results of the present study, Kotlarsky et al. [14] concluded that the degree of renal impairment is proportional to the degree of eye damage. In addition, they statistically proved the chronological relation between retinopathy and DKD; that the renal injury precedes the retinopathy.
Romero-Aroca et al. [15] studied the relationship between DR and DKD in T2DM and concluded that both UACR and eGFR are important risk factors of DR, although UACR has a better association. The present study revealed similar results regarding the relation between DR and UACR but not regarding eGFR, this may be due to the early stages of the disease included in the present study.
Zhang et al. [16] studied the relationship between DR and the DKD progression in patients with T2DM. They concluded that in patients with T2DM and DKD, DR may predict the renal prognosis. They found a significant association between the severity of glomerular lesions and DR.
Although the pathogenesis of all microvascular complications is similar (polyol pathway, protein kinase C pathway and advanced glycation end products) [17] , this difference in the time of the beginning of each complication may be a result of genetic factors determining the susceptibility to DR irrespective to DKD. Many studies reported specific genes associated with or protective against DR [18] [19] [20] [21] . Further studies are needed to prove the association between DR and DKD in T2DM with the identification of chronological sequence which occurs first.
Conclusions
The present study revealed significant relation between the severity of DR and the degree of albuminuria in early stages of DKD in cases with T2DM. Further studies are needed to confirm this relation and to reveal the chronological sequence of diabetic microvascular complications in T2DM.
Not all cases of DR have DKD especially in early stages and also not all cases of DKD are associated with the presence of DR in T2DM. Genetic predisposition may be present.
The study also concluded that patients with DR have significantly longer diabetes duration than patients without DR. 
